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INTRODUCTION AND BACKGROUND INFORMATION

Twenty-eight years ago, the most universally used system for
assessing the newborn was devised by Dr. Virginia Apgar,
anesthesiologist (Scanlon, 1973).

It remains today as a simple,

yet precise, method of evaluating a newborn's neurological and
physical status (Niswander, 1976).
The infant's clinical condition is evaluated at one minute and,
in most hospitals, also at five minutes after birth.

The five

objective Apgar components are heart rate, respiratory effort,
muscle tone, reflexes and skin color.

A score of 7-10 is

considered satisfactory, 4-7 indicates careful observation and
possible concern, while a score below 4 serves as an alert for
possible emergency procedures and raises some doubt about survival
(Medovy, 1974).

Appendix A provides a chart of the Apgar scoring

system.
Since its inception, the Apgar score has found widespread
acceptance in many countries.

It provides a corrunon basis for

discussion among observers and professionals.
This universal scoring system has consequently been subject
to evaluation in such disciplines as medical, clinical, educational
and psychological research.

Among others, its components have been

studied as predictors in neurological, intellectual and cognitive
development, visual perception, motor functioning, neonatal
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vocalizations, speech development, reproductive casualty and
fetal outcome (Passamanick, Constantinou & Lillenfeld, 1956;
Caldwell & Leeper, 1974; Williams, 1978).
Infants undersized for their gestational age have been of
interest to many researchers (Edwards, 1968).

Apgar scores

have been found useful with special populations such as low birth
weight infants.

Some ascertain that these infants are

indistinguishable from normal babies at four to six months, while
others suggest that poor fetal growth may be associated with poor
mental and physical development (Edwards, 1968).
Birth weight, then, may be a factor in predicting future
development.

Infants of low birth weight or otherwise at risk are

shown to have low (0-5) Apgar scores (Scanlon, 1973).

Criteria

for identification of high risk pregnancies can be noted in Appendix
B.

Upon dictating the course of medical management for the high

risk infant, critical decisions on the severity of depression must
be made.

The first critical decision is to evaluate the severity

of depression of the newborn, which dictates the course of
immediate management.

The most practical guideline for this can

be based on the Apgar scale (Klaus & Fanaroff, 1973).

At-risk infants

have a significantly decreased chance for neurological normality at one
year of age (Scanlon, 1973).
The Apgar assessment has proven to be a good predictor of
neonatal mortality and morbidity.

The five-minute Apgar score

has been correlated more closely with mortality and morbidity

3

than the one minute Apgar score.

Drage and Berendes (1966) deter-

mined that the morbidity rate for infants with Apgar scores of 0
or 1 was 44 percent.

Forty-four percent did not survive the

second day of life and 49 percent did not survive the neonatal
peniod of up to 28 days.

A follow-up study of infants with 0-3

five minute Apgar scores as compared to infants with 7-10 Apgar
scores indicated that neurologic abnormality appeared in over three
times as many infants with 0-3 score at one year of age.
Davie et al. (1972, p. 191) state:
Many obstetrical complications, while carrying a high
risk of perinatal mortality, do not seem in general to
be linked to adverse development in surviving children.
On the other hand, a number of high risk factors have
been isolated and this permits the early identification
of a relatively small group of children in whom the risk
of handicap is increased.
It is believed by some researchers that the Apgar score is
useful in isolating and predicting such high risk factors.

The

five-minute Apgar score has been used as a high-risk predictor
variable in the Brazleton performance assessment (Lester, Emory,

& Hoffman, 1976).

In this study, various influences on the

behavior of the newborri were assessed.

High scoring Apgar babies

scored higher on the temperament-arousal dimension than did low
scoring Apgar babies.

Lower scores on the attention-orientation

factor were associated with lower birth weight babies and babies
of younger mothers.

Low birth weight babies may be at risk for the

development of attentional deficits.

It was suggested that "babies

who are low birth weight for their gestational age or small fdr
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date may be particularly at risk for developmental deficits''
(Lester, Emory, & Hoffman, 1976, p. 517).
In a study by Lewis (1967), differences in the attention
variable were correlated to Apgar scores.
Apgar scores of 7-10.

All subjects had

Using two groups (Apgar score of 10,

perfect condition; and Apgar scores less than 10, less than
perfect condition), visual stimuli were studied to gain data
regarding whether condition at birth significantly affected
attention condition during the first year of life.

Total

fixation, first fixation and number of fixations were measured
at three months and at nine to thirteen months.

Results indicated

at three months that high Apgar scoring infants looked longer
than low Apgar scoring infants.

At nine to thirteen months,

indications resulted in high-scoring Apgar infants looking
longer than low-scoring Apgar infants.

The direction of this

data indicates that infants whose Apgar scores are less than
perfect show less efficient attention distribution than infants
with perfect (scores of 10) Apgar scores.

Further, it can be

said that high-scoring Apgar infants show more mature, developed
patterns of attention.
Previous research on the relationship between early physical
and neurological condition at birth and later intelligence
performance has produced conflicting findings.

In a study by

Serunian and Broman (1974), a significant relationship between
Apgar scores and Bayley mental and motor scores at eight months
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of age was found.

"Mean mental and motor scores were

significantly lower for infants with Apgar scores of 0-3
than for those of 7-10 11 (p. 699).

Children with mental scores

below 77 were indicative of 0-3 and 4-6 scores.

Children with

Bayley mental scores of 81 and above were indicative of the 7-10
Apgar group.

It was demonstrated that with increasing longevity,

mean Apgar scores were increased.

This data supports previous

research by Apgar (1958) and Drage et al. (1966) indicating
similar relationships between low Apgar scores and high infant
mortality.
Edwards (1968) postulated that the condition at birth did
have a supportive relationship on later development at age four.
Apgar scores were studied with the intelligence factor, concept
formation, fine motor and gross motor tasks.

Diagnostics

included the Stanford Binet, Graham-Ernhart Block Sort Test,
Porteus Maze III and IV, Wallin Pegboard B, copying forms,
stringing beads and selected gross motor ability tasks.

As the

Apgar scores became progressively lower, similarly concept
formation, intelligence quotients, fine and gross motor
coordination became lower.

In this study, the number of subjects

who scored below average in fine and gross motor development was
greater than the number of subjects scoring below average in IQ
and concept formation.

According to Edwards, those subjects who

achieved superior scores had Apgar scores of 7 or higher.

This

relationship demonstrated a significant correlation between birth
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weight and the five-minute Apgar scores and another between
birth weight and fine motor coordination.

In-depth Apgar

component ratings and four-year measurements in the Edwards
study (1968, p. 280) indicated the following:
1) The largest correlation coefficients were obtained
with gross motor coordination at four years and
muscle tone at one and five minutes.
2) The highest coefficient for fine motor coordination
at four years and component Apgar ratings was with
respiratory effort at one minute.
3) Concept formulation at four years was most highly
associated with respiratory effort at one minute.
Based on this study, it can be theorized that the infant's
physical condition at one and at five minutes after birth does
contribute to later and subsequent development.

The five-minute

score accounted for more of the variance of four-year development
than did the one minute score.

This data also suggests that the

infant responds to early experiences with variation in degree.
Based on this study, it would appear that the muscle tone
componentof the Apgar scoring system is the best predictor of
development on specific measures and later development at age
four (Edwards, 1968).
In a study by Fisch, Bilek, Forrobin & Chang, 1976), children
aged seven years, with superior
( ~ 79)

( ~ 120),

average (80-119) and low

IQ•s were studied with emphasis on the relationships between

prenatal, neonatal, medical, physical, psychological and social
variables.

There were no differences in the one minute or five

minute Apgar scores between superior IQ and average IQ or between
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the average IQ and low IQ.

It was suggested that the Apgar

scores at birth may be more predictive regarding intellectual
impairment than intellectual superiority.
Shipe, Vandenberg and Williams (1968) examined the hypothesis
that children with low Apgar scores have an increased incidence
of minimal neurological and intellectual impairments.

Preschoolers

(aged at or near 30 months with Apgar scores of 5 or below were
given the Pacific Multifactor Test (2 year level) which studies
specific types of intellectual functioning.

A Stanford Binet

(Form LM) and a parent questionnaire was then administered six
months later .

No significance was reported between the low Apgar

gr oup and the control Apgar group in relation to later performance
on the selected psychometric tests or personality ranges; however,
the low Apgar group was significantly more variable.

There was

a larger number of children with lower IQ scores in the low
Apgar group.

Three children with Stanford-Binet !Q's below 70 we re

found in the low Apgar group.

This is supportive of findings by

Yacorzynski and Tucker (1960) who reported there was a higher
percentage of brighter as well as duller children in a group
taken from those with complicated pregnancies.

It can be noted

that, according to the parent questionnaire, low Apgar boys
were less active than the control subjects and low Apgar girls
were reported as more unpredictable than the control population.
Pasamanick and Knoblock (1960) hypothesized that there
exists a prenatal link with maternal diet and intellectual
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development.

Prematurity and pregnancy complications were found

to be associated with fetal and neonatal death usually on the
basis of injury to the brain.
It was postulated, then, that there must remain a
fraction (of babies) so injured that do not die,
but, depending on the degree and location of trauma,
go on to develop a series of disorders extending from
cerebal palsy, epilepsy and mental deficiency, through
all types of behavioral and learning disabilities,
resulting from lesser degrees of damage sufficient
to disorganize behavioral development and lower
threshold to stress (p. 299).
Retrospective studies of seven disorders (epilepsy, cerebral
palsy, mental deficiency, behavion disorders, reading disabilities,
tics and speech disorders) involving 4,000 children were previously
researched by Pasamanick and associate researchers.

They reported

approximately three times as much prematurity, defined by birth
weight, and 25-50 percent higher complicating pregnancy factors,
depending upon race, in the behavior disorders subjects as
compared to the control group.

When analyzing IQ's in behavior

disordered subjects and in controls, no significant differences
were found. - It was noted, however, that those children with !Q's
below 80 had higher rates of abnormality of pregnancy (Pasamanick

& Knobloch, 1960).
When analyzing data from previous research on speech
disorders in children and pregnancy experience, Pasamanick,
Constantinou and Lilienfeld (1956) engaged in a study involving
children receiving speech therapy in the Division of Special
Education of the Baltimore Department of Education.

Non-whites
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were not participants because of dialectal factors.

Controls

were matched on maternal age, total number of previous
pregnancies, place of birth, number of previous infants born
alive and now living, number born alive and now dead and
number born dead.

Of those subjects born in hospitals, data

were obtained which included complications of pregnancy and
labor, length of labor, operative procedures, birth weight and
condition during the neonatal period.

Of the 424 children

participating in the study and diagnosed as speech disordered,
291 had articulation disorders, 102 were diagnosed as being
dysfluent, 31 had voice disorders, and 12 were listed as
types" and six were listed as "type not stated. 11
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other

Medical

records did not show more complications of pregnancy and
delivery, prematurity, abnormal neonatal condition or previous
reproductive casualty in the speech disordered group.
Williams (1978) studied correlations between the Apgar
assessment, Pre-Kindergarten assessment and kindergarten
performance.

A non-standardized preschool instrument which

evaluated physical-motor activities and the Metropolitan
Readiness Test were used to access Apgar usefulness and subsequent
development.

No patterns of significant relationships were

found to exist between Apgar components and grouped kindergarten
metropolitan scores or pre-kindergarten grouped circle, square
or triangle tasks.

Canonical correlation between Apgar and the

Metropolitan Readiness Test scores revealed no significant
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differences.

However, the Apgar components of reflex irritability

showed a significant relationship to heart rate and respiration.
It was suggested that "the Apgar Scale and pre-kindergarten
measurements are more comprehensively neurological-motor and,
therefore, show more significant relationships--while the
Kindergarten Metropolitan Readiness components are basically
cognitive and, therefore, revealed little relationship" (p. 28).
However, it should be noted that the one-minute Apgar score was
used as a variable in the William's study, and research indicates
the five-minute score to be more predictive (Edwards, 1968;
Drage, 1966).

Paral l el references .can be made to the Drage et al.

study (1966).

Predictive ability of the five-minute score for

mortality is relatively greater than the one minute score.
Neonatal vocalizations have been studied using Apgar scores
of 8-10 by Caldwell and Leeper (1974).

In researching temporal

data on cries of well infants during the first four days of life,
no significant differences were observed on sex or age dimensions
for the three acoustic parameters:
time and pause time.

latency of cry, vocalization

All subjects had Apgar scores of 8-10.

It

was suggested that varying results might be found using different
Apgar scores and that this may prove useful in researching possible
relationships between neonatal vocalizations and the development
of speech and language.
Turkewitz, Moreau and Birch (1968) studied the relationship
between disturbances in laterally differentiated behavior and
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poor condition at birth with subsequent effects on neurobehavioral organization and development.

Their measured

variable of lateralization was conducted on 130 infants,
24 to 81 hours after birth.

All infants were noted to be in

good condition as revealed by physical examination, regardless
of previously assigned one-minute Apgar score.

Thirty

lateralized somesthetic stimuli of the perioral region (15 to
each side) were presented with each infant.

After grouping the

infants into high (9-10), intermediate (7-8) and low (1-6)
Apgar groups, it was concluded that infants in the high Apgar
groups were significantly more responsive to stimulation at the
right than at the left.

Low Apgar infants exhibited slightly

more responsiveness to left stimulation or exhibited no
responsiveness.

The results suggest that infants who are able

to obtain good physical condition continued to exhibit neurobehavioral disturbances during the first week after birth.
In order to investigate possible perinatal factors which
might be linked to later speech development, Fiedler, Lenneberg,
Rolfe and Drorbaugh (1964) initiated a speech screening using
three-year-old children.

Medical histories were obtained and

developmental data was compiled on those 46 children failing the
screening and those 92 children matched in a control group.
Results indicated a significantly greater percentage of pregnancy
and labor complications in the children who failed the screening.
Complications reported included bleeding, toxemia, infection,
1

12

anemia, chronic medical disease, trauma and prematurity.

A

tendency of abnormal neurological signs was noted as greater in
the group of children who failed the screening and 19% of
this group exhibited an "abnormal cry" at birth as compared with
1.1% of the controls.

Thirty-two percent of the poor speech group

were noted to be developmentally delayed as compared to 4.4% of the
control group during the first year of life.

Further testing at

age three years indicated 48% of the poor speech group were
delayed in sentence structure; 35% exhibited scanty vocabulary;
and 65% were observed to exhibit degrees of unintelligible speech.
In the control group, 71% as compared to 13% of the poor speech
group had no comments made on their speech.

In follow-up at

seven years, 38% of the poor speech group continued to
demonstrate poor speech as compared to 8% of the control group.
More recently, Elmore (1973) examined the relationship
between Apgar scores at five minutes after birth and articulation
development in children three to three and one-half years of age.
The Arizona Articulation Proficiency Scale (AAPS) was administered
to the subjects.

Data consisted of the five minute Apgar scores and

the articulation scores on each child.

Articulation scores were

determined more by articulation of consonants rather than vowels.
Data were analyzed by t-test to determine the significant
difference between the articulation scores in the good Apgar
group (score of 7-10) and in the fair Apgar group (scores of
4-6).

Significance at the .Ol level was obtained between the
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five minute Apgar scores and development of articulation in three
to three and one-half year old children as measured by the single
word portion of the AAPS.
This difference indicated articulation scores of the fair
group to be lower than those of the good group.

It should be

noted, however, that the five minute Apgar score is only 22%
effective in the prediction of the above.
As shown by the review of the literature, the Apgar scoring
system has been utilized in research involving intellectual,
cognitive and speech and language development.
proven to be a plausible predictive measurement.

It has been
Finer

differentiation within the Apgar scale may have diagnostic value
in predicting subsequent development (Lewis, 1967).
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The real

significance of diagnosis for prevention comes not from the tests
themselves, but from the longitudinal look at these tests in
regard to growth and development" (Williams, 1978, p. 5).
Speech and language processes are indeed vital in development and
growth of a child.

It is believed that there exists a correlation

between the physical and neurological conditions at birth and
subsequent development of language processing.
examine the possibility of this correlation.

This study will

STATEMENT OF THE PROBLEM

This study deals with the physical and neurological conditions
at birth and their relationship to language processing and
development in kindergarten aged children.
It is the purpose of this study to analyze the relationship
between Apgar scores at one and five minutes after birth and
later language abilities in kindergarten aged children enrolled in
regular academic kindergarten classes.

It is hypothesized that

children with low Apgar scores at birth will score lower on the
Test of Language Development and children with high Apgar scores
at birth will score higher on the Test of Language Development.
It is further hypothesized that the Apgar rating scale may act
as an early predictor in later language functioning.
This is based on the accepted idea that early experiences are
generally very influential in the development of the newborn and
the prevention of many disorders (Williams, 1978).

As a result

of this field of thought, the trend in present research is to
study early behavior and specific implications on later behavior
and development.
Research has shown that babies who are neurologically
abnormal as newborns remain at an increased risk for later
14
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neurological abnormalities (Nelson & Ellenberg, 1979).
Researchers are not fully aware of which specific signs in the
newborn are the greatest predictors of abnormality.

Through

measurement and observation, it is possible to decipher which
early signs offer the need for further diagnostic information.
Certainly, normal speech and language development is critical
from infancy.

Anything that could alter this normal developmental

process should be identified as early as possible.

Some factors

may be present at birth.
Many of the intervention strategies used in the education
process are considered to be preventive and/or diagnostic.
Because it may be crucial for maximum benefit to begin intervention
as early as possible, special attention should be given to
characteristics identifiable in the early minutes of life (Nelson

& Ellenberg, 1979).
111

If it were possible to ascertain a child's

predisposition 1'1 to language disorders or difficulties within

the language disorders or difficulties within the language
development process at an early age, intervention techniques
could be initiated earlier.

METHODOLOGY

. Test Site
All testing was conducted in the examiner's speech and
language therapy setting at Read-Pattillo Elementary School in
the Volusia County, Florida school district.
Subjects
There were 23 subjects, 11 boys and 12 girls, who participated
in this study.

All subjects were enrolled in regular academic

kindergarten programs.

None had been previously diagnosed as

needing exceptional education remediation programs on a full-time
basis.

Two had been previously diagnosed as needing speech and

language therapy on a resource basis.

In attempting to control

for any remediation intervention variables, these two children
were not included as subjects.

All children in these kindergarten

classes who were born in local hospitals were considered eligible
subjects.
Stimulus Materials
The Test of Language Development (T.O.L.D.) was used as the
testing instrument in this study.

The T.O.L.D. (Newcomer & Hammill,

1977) was administered to all subjects.

Testing kit

~aterials

i nc 1 ude the T. O. L• D• t es t ma nu a1 , s tat i s ti cal an a 1y s es vo1 ume ,
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picture book and scoring sheets.

All seven subtests (Picture

Vocabulary, Oral Vocabulary, Grarrmatic Understandi ng,
Sentence Imitation, Grammatic Completion, Word Discri mina tion
and Word Articulation) have standardized norms.

These subtests

are based on a linguistic model of language and meas ure various
aspects of semantics, syntax and phonology.
The T.O.L.D. was chosen to be used in th i s study because of
it's diagnostic ability to measure the above aspects of language
in a receptive and expressive modality.

In addition the

independent subtest standardization and its val i dity and
re l iability as a research instrument made it an appropriate
choice.
Five types of validity for the T.O.L.D. have been reported:
content, item, concurrent, construct and diagnost i c.

The test

manual (Newcomer & Hammill, 1977) consisted of va li dity
information of "substantial" correlations between the T.O.LD.
subtests and their specific criterion tests.

These criterion

tests were Wepman's Auditory Discrimination Test, Templin and
Darley•s Test of Articulation, Dunn's Peabody Picture Vocabulary
Test, Wechsler's Vocabulary subtests from the W.I.S.C., Lee's
Northwestern Syntax Screening Test, Kirk, McCarthy and Kirk 1 s
Grammatic Closure subtest of the I.T.P.A., and Baker and Lel an:d 1 s
Auditory Attention for Related Syllables subtest from the
Detroit.

Correlations were also performed between the T. O.L.D.

total score and the Carrow Test for Auditory Comprehension.
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It was reported "that the T.O.L.D. could be us ,ed to differentiate
between children who were clinically defined as having speech
and/or language disorders and t hose who did not have such
problems 111 (Newcomer & Hannill, 1977, p . 18).

Reliability

determinants of internal consistency, stability and standard
error of measurement indicated that the subtests were all
reliable and the coefficients associated with subjects were
found to be greater than . 80 at most age levels (Newcomer &
Hammi 11 , 1977 .
Procedure
A parental permission for language testing and a medical
rel e ase authorizati on form were distributed to parents or
1

gua r dians of each potential subject and returned to the examiner
prior to any testing or Apgar score compilation.

These forms

appear as Appendixes C, D, and E.
One and five minute Apgar scores on each subject were
obtained by the examiner from the medical records departments
of the delivering hospitals.

Only those subjects born at the

two local obstetrical hospitals were selected to take part in
th i s study so that Apgar scores could be obtained.
The Test of Language Development (T.O.L.D.) was
administered to each subject individually.

The seven subtests

(Picture Vocabulary, Oral Vocabulary, Grammatic Understanding,
Sentence Imitation, Grammatic Completion, Word Discrimination
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and Word Articulation) were administered in the same testing
order to each subject.

A T.O.L.D. testing form is included in

Appendix F of this study.

It has been reprinted by permission

from the author.
Each test was then scored by the examiner.

A language

age was then obtained on each subtest, and scaled scores were
graphed on the T.O.L.D. profile chart of each testing form.
A language quotient was then computed for each subject.
Data Analysis
The data consisted of the one and five minute Apgar
scores and the T.O . L.D. Language Quotient and subtest
scaled scores for each child.

The data were analyzed to

determine the relationship between one and five minute
Apgar scores and the T.O.L.D.

RESULTS

It was hypothesized that scores on the one and fiveminute Apgar scale would correlate positively and significantly
with scores on the Test of Language Development (T.O.L.D.).
Accordingly, it was predicted that the Apgar scoring system
could be used as a predictor of later language functioning in
kindergarten aged children.
The data consisted of the one and five-minute Apgar scores
and the T.O.L.D. scores on each subject.

The data was initially

examined with a frequency distribution, scattergram and PearsonProduct Moment Correlation Coefficient as referenced in the
Statistical Package for the Social Sciences (S.P.S.S.) (Nie &
Jenkins, 1975).

Table 1 sulTIDlarizes this analysis.

The computation yielded a Pearson r of .31 between one
minute Apgar scores and the Language Quotient on the T.O.L.D.
This was not significant at the .05 level of confidence.
The Pearson r of .20 between five-minute Apgar scores and
the Language Quotient on the T.O.L.D. also failed to reach the
.05 level of confidence.
Subtests of the T.O.L.D. represent specific linguistic
skills, therefore, analysis of the data was performed between
20
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each subtest and the one and five-minute Apgar scores.

The

Pearson r of .37 between sentence imitation and the one-minute
Apgar scores was significant at the .05 level.

The subtest of

grarrunatic completion was correlated with one.minute Apgar scores
and revealed a Pearson r of .42 which was significnat at the
.05 level.

This relationship was further verified by

scrutinizing these language subtests for those subjects with
the lowest one-minute Apgar scores.

Three out of the four

subjects scored within the remediation range (below average)
on the grammatic completion subtest.

One out of the four

subjects scored within the below average range on the sentence
imitation subtest.
The only language subtest that showed a significant
correlation when related to the five-minute Apgar scores was
grammatic completion.

The computed Pearson r was .39,

significant at the .05 level of confidence.

No significant

relationships emerged between the language subtests of picture
vocabulary, oral vocabulary, grammatic understanding, word
discrimination or word articulation and either the one-minute
or five-minute Apgar scores.
The internal validity of the T.O.L.D. is reported in the
test administration manual to be quite high.
supported by the data on these subjects.

That claim is

Correlation

coefficients significant at or beyond the .05 level of
confidence were revealed between the subtests of picture
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Table 1
Pearson Correlations Between 1 and 5 minute Apgar
Scores and Language Scores on the T.O.L.D.

lMA:
5MA:

LQ:
PV:
OV:

1 Minute Apgar Score
5 Minute Apgar Score

Language Quotient
Picture Vocabulary
Oral Vocabulary

GU:
SI:
GC:
WO:
WA:

Grammatic Understanding
Sentence Imitation
Grammatic Completion
Word Discrimination
Word Articulation

N

lMA

5MA

LQ

PV

23

-0.1654
P=0.225

-0.2673
P=0.109

0.6315
P=0.001

ov

23

0.3403
P=.056

0.2585
P=0.117

0.7887
P=0.000

23

0.2764
P=0.101

0.2235
P=0.153

0.6284
P=O. 001

23

0.3740
P=0.039

0.3006
P=0.082

0.7957
P=0.000

0.4224
P=0.022

0.3868
P=0.034

0.6439
P=0.000

0.0359
P=0.435

0.0249
P=0.455

0.6112
P=0.001

GU

SI

GC

WO

23

23

23

Table 1 continued

N

IMA

5MA

WA

23

0.1460
P=0.253

0.1243
P=0.286

LQ

23

0.3059
P=0.078

0.2017
P=0.178

LQ
-0.0108
P=0.471
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vocabulary, oral vocabulary, grammatic understanding, sentence
imitation, grammatic completion and word discrimination.

Word

articulation was the only subtest that was not correlated at a
significance level of .05 or better in relation to the langua9e
quotient.
After analyzing the data, it was apparent that there was
little variabi l ity on the one-minute Apgar scores and extremely
small variability on the five-minute Apgar scores.

In contrast,

variability on the Language Quotient test was much greater.
Therefore, Spearman Rank Correlation Coefficient (Siegel, 1956)
was computed to determine if a lack of variability masked a true
relationship.

This computation yielded a rho of .83 between the

one-minute Apgar scores and the Language Quotient scores which was
significant at the .01 level of confidence.

The computed rho

of .81 between the five--minute Apgar and Language Quotient was
also significant at the . 01 level.

However, a high frequency of

identical scores on the five-minute Apgar was present in the data.
Therefore, · the- T correction factor was incorporated and the
computation yielded a rs of .79.

A rs of .83 was computed for

the one-minute Apgar scores and the Language Quotients.

This

analysis suggested that the relationship was actual and not an
artifact of the tied scores in the data.
The data were subjected to a Kendall Rank Correlation analysis
(Siegel, 1956) to determine if the sensitivity of the Spearman to
the scores influenced the results.

There was a Ts of .44 between
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the one-minute Apgar and Language Quotient computed utilizing
the T correction for tied scores.

Likewise, a Ts of .32 was

computed between the five-minute Apgar and Language Quotient.
This indicated a correlation between one-minute Apgar and Language
Quotient and between five-minute Apgar and Language Quotient,
both of which were significant at the .01 level of confidence.
The strength of the Spearman r was partially due to the
test's high sensitivity to tied ranks.

Nevertheless, the Kendall

Tau indicates the presence of a relationship between Apgar
scores and language functioning on the T.O.L.D.
is statistically reliable.

This relationship

DISCUSSION

The sample size of this study was relatively small due to
the difficulty in obtaining subjects who were available for
testing whose Apgar scores could be obtained.

All fifty

kindergarten children were considered as eligible subjects, but
only twenty-three met criteria established for this study.
Since Apgar scores on the subjects were not all obtained
from one hospital or one attending physician or nurse, it was
not possible to control for the Apgar examiner's standardization
of judgement.
As evidenced in the data analysis, there existed a lack
of variability in the Apgar scores and a marked difference in
variability between the one and five-minute Apgar scores and the
Language Quotient scores.

The lack of variability in the Apgar

scores for this sample probably contributed to the relatively low
Pearson correlation between the Apgar scale and the Language
Quotient on the T.O.L.D.

This interpretation was supported by

the significant Spearman correlation.

However, the large number

of ties necessitated further analysis of the data using the
Kendall.

This analysis confirmed the relationship identified by

the Spearman.
26
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The conclusions reached ·n this study are consistent with
the findings of Fielder, Lenneberg, Rolfe and Drorbaugh (1964)
who used different language measures but reported similar
results.

There was a higher prevalence of pregnancy and labor

complications in those children who later failed a speech
screening than those children in a matched group.

A tendency

of abnormal neurological signs was noted as greated in the
experimental group and nineteen percent of this group exhibited
an "abnormal cry 11 at birth.

As noted previously, it was also

reported that thirty-two percent of the poor speech group were
noted to be developmentally delayed during the first year of
life.
Since this study confirmed a relationship between language
scores in the normal range and Apgar scores in the normal range,
it seems logical to conclude that a relationship probably ·exists
between low Apgar scores and language below the normal range.
This is supported by the study of Fisch, Bilek, Horrobin and
Chang (1976) who suggested that the Apgar scale may be more
predictive regarding intelligence impairment than intellectual
superiority.
Descriptively, it can be said that in this sample of
twenty-three children, twenty-two had five-minute Apgar scores
considered to be in the high satisfactory or "normal" category
at birth.

One child had a five-minute Apgar score considered

to be in the careful observation and possible concern category.
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These children are now enrolled in regular academic kindergarten
classes.

With the exception of four children, they scored

within the average range of language functioning on the Test of
Language Development.

These four did obtain Apgar scores

five-minutes after birth of nine or ten, but one -minute after
birth, initial Apgar scores of only six or seven were obtained.
It was not established that children with primarily low
Apgar scores had later language abilities in need of remediation,
since most subjects had normal Apgars.

Accordingly, it would

appear of value to study those children with low Apgar scores
at birth by scrutinizing their language skills at school age levels.
Indeed, implications for future study include the need to
investigate disordered populations in order to determine if
Apgar scores are reliable early predictive measurements of
subsequent language behaviors.

As the trend indicates,

beneficial research may be gained by studying Apgar scores of
children with diagnosed language disorders.
Although not a primary research question of this study,
it is interesting to note the high correlations between Language
Quotients and T.O.L.D. subtests.

As stated earlier, all subtests

except word articulation did show a correlation to overall
language functioning.

Clinically, we know that impaired

articulation skills are not necessarily indicative of impaired
linguistic skills in other areas.

SUMMARY

The frequent use of the Apgar score in clinically
evaluating infants shortly after birth has caused it to be the
subject of research in many professional areas.

The review of the

literature suggested that Apgar scores may be used as predictors
of neurological development, as well as intellectual, cognitive
and speech development.

This study was designed to test the

related assumption that Apgar scores of twenty-three subjects
were correlated to their Test of Language Development scores.
The T.O.L.D. measures linguistic skills on seven subtests in a
receptive and expressive modality.

A Language Quotient is

obtaine·d which is indicative of a child's

11

overal1 11 language

processing skills.
Pearson Product Correlation Coefficients between one and fiveminute Apgar scores and Language Quotient scores were computed
and no significance was yielded at the .05 level of confidence.
However, after analyzing the data, a Spearman rho was computed
to correct for the lack of Apgar variability and the marked
difference in variability between the Apgar scores and the Language
Quotient scores.
relationship.

This computation revealed a significant

This result was further supported by data analysis
29
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using the Kendall Tau to adjust for the significant number of
ties in the Apgar scores within the sample.

The results of the

Spearman and Kendall were both significant at the .01 level.
This study confirmed the expected relationship between normal
Apgar scores and normal language functioning.

Implications for

future research include the need to investigate disordered
populations in order to determine if Apgar scores are reliable
early predictive measurements of subsequent language behaviors.
As the trend indicates, beneficial research may be gained by
scrutinizing Apgar scores of children with diagnosed language
disorders.

Generalizations of this study must be made with

caution since the sample size was relatively small and limited
geographically.

APPENDIX A
Apgar Ratings
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B1ue, pa 1e

Color

NOTE:

No response to slap on feet

Reflex
i rri tab i 1i ty

Completely pink

1974, November 23, 1225.

From "Assessment of the Apgar Score" by G. Chamberlain and J. Banks, The Lancet,

Body pink, extremities
blue

Cry

Active motion

Some fl ex ion of
extremities

Flaccid

Muscle tone
Grimace

Good crying

Slow irregular

Absent

100/mi n.

SCORE 2

Respiratory rate

S1ow ( 100I mi n. )

SCORE 1

Absent

SCORE 0

Heart rate

SIGN

w
N

APPENDIX B
Criteria for Identification of High-Risk Pregnancy
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Low socioeconomic
status

Underweight or
Overweight (2 S.D.
from mean when
compared to
standard chart
appropriate for
race or ethnic
group)

Elderly
(40 at conception)

Teenage
(16 at conception)

THE
PATIENT

Alcoholic or narcotic
addict

Mental retardation

Lupus erythematosus

Tuberculosis

Rh sensitization

Cardiovascular disease

Thyroid disease

Cancer

General anesthesia
during pregnancy
Previous 11 damaged 11
infant (birth
Administration of
trauma, cerebra 1
certain drugs to
palsy, mental
retardation, etc.) mother (propylthiourcil)

Hydramnois

Abnormal presentation
or position of
fetus (present)

Previous live
premature infant
Previous infant
death in first
week of 1i fe

Multiple pregnancy
(present)

Bleeding after 12
weeks gestation

Toxemia

Previous prolonged
1abor ( 24hrs)

Previous surgical
deli very

Renal disease
Diabetes

Grand multiparity

Hypertension

MEDICAL
HISTORY

PREGNANCY RELATED
PREVIOUS PREGNANCY MEDICAL CONDITION
(PAST OR PRESENT)
HISTORY

w

~

NOTE:

thalassemia)

(sickle cell,

Severe anemia

Neurologic disease

Major psychoses

MEDICAL
HISTORY

Philadelphia, 1973, 6.

From Care of the High-Risk Neonate.

THE
PATIENT

Indifference to
health (Multiple
missed appointments, failure
to follow
recommendations)

Anemia (Hb 8 gm
per 100 mi)

PREGNANCY RELATED
MEDICAL CONDITION
(PAST OR PRESENT)

Klaus and Fanaroff, W.B. Saunders Publishers,

PREVIOUS PREGNANCY
HISTORY

U1

w

(

APPENDIX C
Permission Letter
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Read-Pattillo Elementary School
300 6th Street
New Smyrna Beach, Florida 32069
May 5, 1981

I am a Speech Clinician in the Volusia County School
System serving Read-Pattillo Elementary.
I am currently
finishing my Master's Degree and writing a thesis in the
field of Speech Pathology.
My paper deals with language
development in Kindergarten children.
Every baby is given a score in the hospital shortly
after birth called the Apgar score.
I am studying the
relationship between this Apgar score and language development.
I am especially interested in Kindergarten children
at Read-Pattillo.
I need your help and support to complete
my study. As parents of a Kindergarten student, I am
asking that you allow me to give your child a language
test and gather his/her Apgar score from the hospital where
he/she was born.
No other medical information will be
available to me.
I will be in close contact with your
child's teacher and principal.
Please know that I will
not be using your child's name or address anywhere in my
paper.
I have enclosed a form with this letter that needs
your signature.
It is to allow me to obtain~-~-~~~Apgar score.
Please read and sign the
~b-o_t_t_o_m
__
s_e_c_t_,1,......0-n--of this cover letter and the attached
medical release form.
These should be returned to your
child's teacher tomorrow.

Thank you so much for your help and cooperation.
you have any questions, you can call me at 427-1392.

If

Sincerely,

Elizabeth W. Smith,
Speech Clinician
Read-Pattillo Elementary School
I give Elizabeth Smith permission to give my child the Test
of Language Development.

Parent or guardian signature~-~~~~--~---~~~~~
Date
~~~~~~~~~

APPENDIX D
Release of Medical Information
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THE FISH MEMORIAL HOSPITAL•401 PALMETTO STREET
NEW SMYRNA BEACH , FLORIDA 32069
BOARD OF COMMISSIONERS
HARRIS M . SAXON . Cha irman
STEPHEN C. HALL , V ice Cha irman
EDWAl'ID T. KENNY, Secretary·Trea.surer
JACK SAPP
MARTHA ANN VAUGHN

REQUEST AND AUTHORIZATION
FOR THE RELEASE OF MEDI CAL INFORMATION

This is a request for pennission to release the APGAR SCORE obtained on your
child at birth.

This score is an assessment of the heart rate, respiratory

effort, muscle tone, reflex irritability and color, and will be the only
infonnation released.
The purpose of releasing this data is for evaluating speech development and
shall be released to Elizabeth Smith to assist in completing her thesis toward
a Masters Degree as a professional in Speech Therapy.
"You are hereby authorized to furnish such professional infonnation in accordance
with the policy of your hospital, from the Medical Records (the APGAR SCORE)
compiled during my child's birth on
and are hereby released from all legal liability that may arise from the release
of the infonnation requested.

(PRINT)

11

NAME OF CHILD

DATE - - - - - - , . . - - - - - - - - - DATE - - - - - - - - - - -

(PRINT)

NEXT OF KIN

SIGNATURE

NEXT OF KIN

SIGNATURE

WITNESS

APPENDIX E
Authorization Form
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HALIFAX HOSPITAL MEDICAL CENTER
AUTHORIZATION FOR RELEASE OF MEDICAL INFORMATION

PATIENT~~~~--~----~------~--------~------------~------_;BIRTH DATE~------------~
(print legibly)
ADMISSION & DISCHARGE DATE_______________________M.R. NUMBER__________________________
I the above, hereby authorize HALIFAX HOSP.ITAL MEDICAL CENTER, CLYDE MORRIS BLVD.,
DAYTONA BEACH, FLORIDA, 32014, to release
(specific info. to be disclosed)
medical, *psychiatric, **drug and/or alcohol abuse information contained in my
medical records kept by HALIFAX HOSPITAL MEDICAL CENTER to the following:

(person to whom information is to be disclosed)

(address)

(city)

(state)

(zip)

This information is being disclosed for the purpose(s) of~--------------------------I understand that this authorization shall remain in effect for a period of time not
to exceed six months in order to effect the purpose for which it ts given.
I unde·rstand that this authorization is revocable, except to the extent to which action has
been taken in re.liance thereon.

I hereby release HALIFAX HOSPITAL MEDICAL CENTER and its employees frbm any and all
liability that may arise from the release of the information requested for the purpose specified.

SIGNATURE EMPOWERED
REPRESENTATIVE

DATE

~----------------------~~----------~----------------

{specify re.lation.ship)

--------------

*A general medical authorization and a subpoena duces tecum without a specific
authorization to release psychiatric information must have this waiver from the
patient or his empowered representative.
** PROHIBITION ON REDISCLOSURE:
This information has been disclosed from
records whose confidentia.lity is protected
by Federal Law. Federal Regulations (42
CFR, part 2} prohibit further disclosure
of this information except with specific
written consent of the person to whom it
pertains. A general authori.zation for the
release of medical or other information is
not sufficient for this purpose. Federal
Regulations state that any person who violates
any provision of this law shall be fined not
more than $500 in the case of first offense,
and not more than $5,000 in the case of each
subsequent offense.

OFFICE USE ONLY:

APPENDIX F
Test of Language Development (TOLD)
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Name

TOLD

AddrtsS

Parent's Name
Grade

School

TEST OF LANGUAGE DEVELOPMENT
Examiner
Phyllis L. Newcomer & Donald D. Hammill

Referred By
Year

TOLD Profile Chart

Month

Day

Date Tested

..
c
.... 0

~~
., E

Scaled
~res

V>-

;

Date of Birth

uC

.!2

ftl-

E~

E a.

Scaled
Scores

"'E

'58

20 ..

i~

20
19
18
l7
16

it•

15

15
14
13

.•

____ . !, , __

.....:..!.. ~ . -:.-

:~

.. . ,.~- ..r. ---~ ·- .....: ..- -

12
11

10
9
8

! f"5

~

'

..
.

•

.;.

. . .
.-

- . . ... ... .

.-·.·. - -

4
3

2
1

-.

14

Principal

Raw

Subtests

Scores

Picture
Vocabulary

13

Oral

12
11

Vocabulary

JO

Grammatic

9
8

7

Understandin&
Sentence

6

Imitation

5
4
3

Grammatic
Completion

2
1

Scaled
Scores

Total for the Principal Subtests

Notes

Supplemental
Subtesb

Raw
Scores

Word
Discrimination
Word
Articulation

•Does not include the supplemental subtests.

c C'.opyricht 1m by Empiric Press

PRO-ED, 333 Perry Brooks Buildin&. Austin, Texas 78701

Scaled
Scores
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PICTURE

Score

VOCABULARY
]. mirror
~b

-3. fray
4. farmer
5. anchor
6. explosive

----rilWd
-·

1 or 0
A
A

A
0
A

B
B

8. winged
A
9-:Sturnp--B
JO. medical B
11. young
c
12. voyage
8
13. weep
c
14. salmon
A
15. oil
A

ORAL VOCABULARY

Discontinue after 5
consecutive failures
16. emigrant
c
17. vine
A
f8. monument B
19 . herd
20. novei
B
21. feeble
0
22. dome
D
23. floral
B
24. maternal
A
25.'inf an try
D

Score

I or 0

c

No. of ls _ ____
No. of Os _ __
Total _ {25) _

Score

1 or 0

Discontinue after 5 consecutive failures

1. bird

l

2. rest

2

3. face

3

4. door

4

5. cow

5

6. finger

6

7. ocean

7

8. sugar

8

9. forest

9

10. baby

10

11. poor

11

12. sad

12

13. season

13

14. castle

14

15. old

15

l l true

16

17. bihind

17

18. village

18

19. tall

19

20. north

20
No. of ls _ _ __
No. of Os _ _ __
Total

_

(20) -
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Score

GRAMMATIC UNDERSTANDING
I. She went Quickly
2. She wondered why they didn't like her.
3. They are different.
4. She stood between them.
5. They haven't finished eating.
6. He did not understand what she was saying.
7. She sat in the middle

Discontinue after 5
constcutive failures

l or 0

9.
10.
11.
12.
13.
14.

SENTENCE IMITATION

c

15. It goes up.
16. Having heard the evidence, the judge

A

8

c

A
A
B

17.
18.
19.
20.

A

21 .
22.
23.

c

8. The boy has been waiting a long time
for his friend to arrive.
The children's boots are here.
Few were there.
She has fallen and broken her leg.
The picture which was drawn
by the artist is finished.
He was not the dog she was looking for.
As he had already finished his work,
he was not kept after school.

Score

c
c
A

24.

25.

c
c

sentenced him.
He is going to pitch.
Neither the giraffe nor the lion is running.
He had ridden.
The boy who is wearing the
checkered sweater is the winner.
The paper had ~een delivered.
The dog belonged to the other boy.
The bad boy had eaten it all .
He is the one to do the final problem.
The bicycle had been stolen .

1 or 0

c
A

c
c
c
A
A

c

B

c

No. of ls _ _ __
No. of Os _ _ __
Total
_(25) _

A

Score

Discontinue after 5 consecutive failures

1 or 0

1. Her friends walked to school.
2. My new kitten is spotted.

1
2
3

3.
4.
5.
6.
7.

After the party, the boys fixed the car.
Yesterday my aunt forgot her lunch.
Because he was tired, he had to leave the party.
Have the people been helped by the king?
Weren't the boys chased by the policeman?
8. Those lad ies aren't baking cakes.
9. She didn't believe he liked her.
10. Before bed we drink from our special cups.
11. Here is a picture that you shout d see.
12. In the afternoon , there is no one home from school.
13. There are no children allowed, are there?
14. Our dog chased a cat a mile, didn't he?
15. Monkeys don't eat bananas by the dozen, do they?
16. Those children sold two friends a bicycle.
17. If you need money, you must earn it at your job.
18. Because he misbehaved, his father gave him a beating.
19. Although we are happy, we are not going to stay.
20. Weren 't the children taken to the zoo by their teacher?
21. last week, I sold Mrs. Thomas my best bicycle.
22. Although she won't play with him, he likes her.
23. Although you don't believe me, there's a good program on television.
24. Are those cats being given a bath by their owner?
25. The car which was in the accident was wrecked.
26. The train which hit the car fell from the tracks.
27. Yesterday, we were saved from the clutches of an angry teacher.
28. I would have been happy, if I'd have won.
29. The fun-loving children played a silly joke a day.
30. They gave the lion who had become very dangerous to the zoo.

4

s

6
7
8
9
10

11
12
13
14

15
16
17

18
19
20
21
22
23
24

25
26
27
28
29
30

No. of ls - - - No. of Os - - - Total

_

(30) -
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GRAMMATIC COMPLETION

Score
1 or 0

Discontinue after 5 consecutive failures

1. Mary has a dress and Joan has a dress. They have two (dresses).
2. Joey likes to play. Right now he is (playing).
3. The shoes belong to the boy. Whose shoes are they? They are the (boy's). _ _ __

1.

- - -- 2.
3.

4. Betty likes to swim everyday. Today she is {swimming).
5. A lady likes to drive. Everyday she (drives).
6. A boy likes to ride his bicycle everyday. Today he is (riding) .

4.

7. The toys belong to the children. Whose toys are they? They are the (children's). - - - -

8.
9.
10.
11.
12.
13.
14.
15.

A girl plays the piano everyday. Yesterday she (played) .

The hat belongs to mother . Whose hat is it? It is (mother's). _ _ __
The dress belongs to the woman. Whose dress is it? It is the (woman's).
A person who sings is a (singer).
Betty likes to eat cookies. Everyday she (eats).
John likes to cook everyday. Yesterday he (cooked) .
Jane likes to jump. Now she is (jumping).
A cake might be small, but a cupcake is (smaller). _ _ __
16. A person who paints fences is a (painter).
17. A dog can be big, but a horse is (bigger) . _ _ __
18. A person who plays a drum is a (drummer).
19. Joe had a gumdrop, and Sue had a handful of gumdrops; but Tom had a bagful! so he had the (most). - - - 20. Bob is a man. Bill is a man. Bob and Bill are two (men).
21. A cake might be small, and a cupcake smaller. but a cookie is the (smallest). - - - 22. John likes to throw a ball everyday. Yesterday he (threw).
23. Today I found a leaf. Yesterday I found two (leaves}.
24. A boy likes to ride his bicycle everyday. Yesterday he (rode) . _ __ __
25. A spoonful of ice cream is good , two spoonfuls are better, and a dishful is (best).
26. Joi had one gumdrop. Sue had a handful o1 gumdrops, so she had (more).
27. Mary is a woman. Joan is a woman. Mary and Joan are two (women).
28. Betty likes to draw everyday. Yesterday she (drew).
29. I have a mouse. She has a mouse. We have two (mice). _ __
30. Jeff ate the candy quickly; and when Bill came , it had all bten (eaten). _ _ __

---------- -·____

____

___

____

____
_ ___
___

____
-_
-_--_

5.
6.
7.
8.
9.
10.
11.
12.
J3.
14.
15.
16.
17.
18.
19.

-_
-_
-__ 21.
20.
_

_ _ _ _ 22.
_ _ _ _ 23.
____
_ ___
_____
____
____
___
_ ___

24.
25.
26.
27.
28.
29.
30.

No. of ls _ _ __
No. of Os _ _ __
Total

Score

(30) _

Score

l or 0

WORD DISCRIMINATION

_

Foils

WORD ARTICULATtoN

1 or 0

1. tree

1. red -dead

2. bed-bread
a. (chair-chair)

2. soap
•----

3. pig-bi&

4. sat-sad

b. (work-work)

b_ _ __

5. vale-dale
6. chop-shop
7. rub-ru2
c. (face-face)

"-----

8. roped-robed
9. refracted-retracted
d. (cry-cry)
10. taSh·takh

d_ _ __

e. (never-never)

e_ _ __

11 . fresh-flesh
12. watch-wash
13. vest-vew.ed
14. defection-deflection

15. weak·weep
f.. (stop-stop)
falls-false
leave·leaf
win-when
madder-matter
conical-comical
- - - - - . . . . No. of ls

16.
17.
18.
19.
20.

3.
4.
5.
6.
7.
8.

dishes
sltate
bridge
whistle
bicycle
ring
9. basket
10. zebra
11. scissors
12. judge
13. garage
14. zipper
15. razor
16. feather
17. soldier
18. thread
19. treasure
ZO. birthday

foils
Missed _ _

No. of Os - - - -

(20} -

Ho of Js _ _ __
No. of Os - - - Total
_ (20) -
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